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(54) CONDUCTIVE COATING MATERIAL AND TRANSPARENT CONDUCTIVE FILM 
(57)Abstract: 

PURPOSE: To enable the formation of a transparent conductive film having a total light 
transmittance of 90% or higher and a haze of 0.3% or lower on the surface of a transparent 
material. 

CONSTITUTION: This conductive coating material is obtd. by mixing fine antimony-doped tin 
oxide particles having particle sizes of 10-100&angst; with a binder and a dispersion medium 
and is applied to the surface of a substrate (e.g. glass or a plastic), dried, and cured to give a 
transparent conductive film having a total light transmittance of 90% or higher and a haze of 
0.3% or lower. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the paint which has conductivity, and the transparent 
conductivity film which applies this paint to a transparent coat and is obtained. If it states in more detail, 
it is related with the electrical conducting material useful to paint and transparent conductivity film on 
the front face of a transparent material which needs static electricity antistatic like the screen of a display 
unit, its surface covering material, a windowpane, show window glass, the covering material of a meter, 
the flooring and the wallplate of a clean room, and the wrapping of a semiconductor. 
[0002] 

[Description of the Prior Art] Generally, glass and plastics base materials including the glass base 
material of the image display section of CRT and the plastics base material of clean room flooring and a 
wallplate need the antistatic treatment, in order to prevent electrostatic disagreeable damage. They are 
90% or more of all light transmissions, and a haze value in order to give an antistatic function especially 
to the electric conduction film for the antistatic treatments of optical faculty material, such as the image 
display section of CRT, the image display section of liquid crystal, and covering material of a meter, 
without losing the color tone of optical faculty material. 0.3% or less of high transparency is needed. 
[0003] There is a method of forming a conductive coat in the front face of glass and a plastics base 
material transparently in one of the methods of an antistatic treatment. The conductive paint which 
makes it come to distribute conductive fillers, such as an antistatic agent of an outline, a siloxane 
system, or a surfactant system or carbon powder, in a resin is used for the material which forms this 
conductive coat. 
[0004] 

[Problem(s) to be Solved by the Invention] however, in the above-mentioned Prior art, since the 
conductive coat formed with the antistatic agent of the aforementioned siloxane system or a surfactant 
system was an ionicity thing, it also had the trouble that it was [ that it is easy to separate ] inferior to 
endurance when there is a trouble that it cannot become high resistance and sufficient antistatic 
operation cannot be demonstrated in environmental Shimo of low humidity 
[0005] Moreover, the conductive coat formed of the conductive paint which comes to distribute 
conductive fillers, such as the aforementioned carbon powder, had electronic conductivity, and although 
the conductivity stabilized also according to environment, such as temperature and humidity, could be 
demonstrated, since carbon powder was used for it, it had the trouble that the light could not be scattered 
about and a transparent coat could not be obtained. In order to solve the above problem, the paint 
characterized by containing the conductive powder which makes a principal component a tin oxide with 
a particle size of 0.4 micrometers or less in a paint binder is indicated by JP,58-91777,A. However, the 
conductive powder which makes a principal component a tin oxide with a particle size of 0.15-0.38 
micrometers in the example in this official report is used. The conductivity stabilized in fact is 90% or 
more of all light transmissions, and a haze value, although obtained. It is difficult to acquire 0.3% or less 
of transparency. Transparency was inadequate in order to have formed the electric conduction film for 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 9/15/2003 



Page 2 of 4 



antistatic treatments in optical members, such as the image display section of CRT, the image display 
section of liquid crystal, and covering material of a meter. 

[0006] this invention is for canceling the aforementioned trouble in a Prior art, and the technical 
problem for it is 90% or more of all light transmissions, and a haze value on a transparent-material front 
face. It is in providing with a useful conductive paint and a transparent conductivity film forming the 
conductive film which has 0.3% or less of transparency. 
[0007] 

[Means for Solving the Problem] In order to enable it to attain the aforementioned technical problem, 
the conductive paint concerning the claim 1 of this invention mixes the antimony dope tin-oxide particle 
whose particle size is ten to 1 00 A, a paint binder, and a dispersion medium, and is characterized by the 
bird clapper. And the conductive paint concerning a claim 2 is the aforementioned paint binder to the 
aforementioned antimony dope tin-oxide particle 1 weight section. 0.1-99 weight section combination is 
carried out, and it is characterized by the bird clapper. 

[0008] Moreover, the transparent conductivity film concerning a claim 3 is 90% or more of all light 
transmissions and the haze value which applied the conductive paint according to claim 1 to base- 
material front faces, such as glass and plastics, were made to harden after dryness and were formed in 
the base-material front face. It is characterized by being the coat which has 0.3% or less of transparency. 

[Concrete explanation of invention] When particle size uses a small antimony dope tin oxide as 
compared with the wavelength of ten to 100 A, and the light, this invention finds out that the above- 
mentioned technical problem can be solved, and is completed based on it. 

[0009] That is, the conductive paint of this invention mixes the antimony dope tin-oxide particle of ten 
to 100 A particle size, a paint binder, and a dispersion medium, and is characterized by the bird clapper. 
They are 90% or more of all light transmissions, and a haze value by applying this paint to base-material 
front faces, such as glass and plastics, making it harden after dryness and forming a coat in a base- 
material front face. 0.3% or less of transparent conductivity film can be obtained. 
[0010] the antimony dope tin oxide used in this invention is producible with the conventional 
technology - it is difficult, and by the grinding method, it is vapor phase cracking, plasma evaporation, 
an alkoxide part solution method, a coprecipitation method, a hydrothermal method, etc., and if it is the 
method of producing the particle of ten to 100 A, can use by any method As for the antimony dope tin 
oxide used in this invention, what has the particle size of ten to 100 A is desirable, according to the 
experiment, the conductivity falls that this particle size is 10A or less, it becomes easy to condense a 
particle, and the uniform distribution becomes difficult into a paint. And particle size It is 90% or more 
of all light transmissions, and a haze value that it is 100A or more. It becomes difficult to acquire 0.3% 
or less of transparency. 

[001 1] A paint binder the loadings of each component of the conductive paint in this invention to the 
antimony dope tin-oxide particle 1 weight section like the conductive paint concerning a claim 2 It is 
desirable that 0.1-99 weight section combination is carried out. A paint binder this When the endurance 
of the conductive film obtained as they are under the 0. 1 weight sections is bad and exceeds 99 weight 
sections, it is because sufficient conductivity is not acquired. 

[0012] A binder with a well-known paint binder and well-known technology can be used here, and it is 
not limited to a special method. For example, as an inorganic system binder, the method of obtaining a 
minerals film from silicon resin and a metal alkoxide with a sol-gel method is used. A metal alkoxide 
can be chosen from a silicon system, a titanium system, an aluminum system, and a zirconium system. 
[0013] moreover, as an organic system binder, polyester resin, acrylic resin, vinyl chloride resin, a vinyl 
acetate resin, a urethane resin, an epoxy resin, melamine resin or ultraviolet-rays hardening resin, 
electron ray hardening resin, etc. are independent - or it is mixed and is used the dispersion medium 
used in this invention has [ that what is necessary is just what can dissolve a paint binder ] independent 
organic solvents, such as toluene, a xylene, a methyl ethyl ketone, a methyl isobutyl ketone, isopropyl 
alcohol, ethanol, and n-butanol, ~ or it is mixed and is used Moreover, when a paint binder is water 
solubility or an emulsion, water can also be used as a dispersion medium. 
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[0014] Generally, since the front face of an antimony dope tin-oxide particle is hydrophilic, it may be 
difficult to distribute a paint binder by the surface state as it is. Therefore, although the surface treatment 
of an antimony dope tin oxide is needed, as coupling agent, coupling agents, such as Nonion nature, 
cation nature, an anionic surfactant and a silicon system, and an aluminum system, are used suitably. 
[0015] In order to apply the conductive paint of this invention to the front face of glass and a plastics 
base material, a well-known method can be used, for example, spin coating, DIP coating, spray coating, 
flow coating, bar coating, gravure coating, etc. are mentioned. 
[0016] 

[Function] Thus, the conductive film with which according to the conductive paint built over this 
invention by having constituted the particle size of the contained antimony dope tin oxide was formed of 
this conductive paint as compared with the wavelength of ten to 100 A and the light since it was small is 
90% or more of all light transmissions, and a haze value in a concrete target highly transparent than that 
by which the conventional proposal is made. It has 0.3% or less of transparency. 
[0017] And if a paint binder is made into 0.1-99 weight section to the antimony dope tin-oxide particle 
1 weight section, conductivity with it will be acquired. [ the good and endurance of the obtained 
conductive film and ] [ sufficient ] Moreover, they are 90% or more of all light transmissions, and a haze 
value by applying this conductive paint to base-material front faces, such as glass and plastics, and 
stiffening it after dryness. It becomes easy to form 0.3% or less of transparent conductivity film. 
[0018] 

[Effect of the Invention] When particle size made it small by the conductive paint concerning a claim 1 
by this invention as compared with the wavelength of the light as mentioned above, they are 90% or 
more of all light transmissions, and a haze value. The paint which has 0.3% or less of transparency can 
be obtained. Moreover, the conductive paint concerning a claim 2 is the aforementioned paint binder to 
the aforementioned antimony dope tin-oxide particle 1 weight section. By having carried out 0.1-99 
weight section combination, endurance of the conductive film applied and obtained can be improved, 
and sufficient conductivity can be acquired. 

[0019] The transparent conductivity film concerning a claim 3 is having applied the conductive paint 
according to claim 1 to base-material front faces, such as glass and plastics, having made it harden after 
dryness, and having made it form in a base-material front face further again. 90% or more of all light 
transmissions, haze value Formation of a coat which has 0.3% or less of transparency can be performed 
easily, can offer the transparent coat which cannot be easily influenced of temperature or humidity and 
which can demonstrate the stable conductivity, and can expand use of a transparent conductivity film. 
[0020] 

[Example] Next, an example explains this invention concretely. 
[Example 1] 

(Manufacture of a paint) After adding 10 weight sections and the 106 weight sections, respectively in 
the antimony dope tin-oxide water dispersion (particle size of 80A) 19.55 weight section of 25% of solid 
contents, the ethyl-silicate 10 weight section, and 1/N [ 10 ] HC1 and ethyl alcohol of an assistant were 
taught to the ball mill, and were distributed in it for 12 hours, and the conductive paint was obtained in 
it. 

(Membrane formation test) After applying this conductive paint by the spin coat method on a glass base 
material, the conductive film with a thickness of 0.2 micrometers was created by performing baking 
processing for 30 minutes at 160 degrees C. This coat is 98% of all light transmissions, and 0.1% of 
haze values, and surface electrical resistance is 1x109. They were omega/**. 
[0021] [Example 2] 

(Surface treatment of an antimony dope tin oxide) In the antimony dope tin-oxide water dispersion 
(particle size of 80A) 200 weight section of 25% of solid contents, the cation nature surfactant 
(trademark : cation AB- 600, Nippon Oil & Fats Co., Ltd. make) of 15 weight sections was added, this 
mixture was stirred in it, and uniform antimony dope tin-oxide gel was obtained in it. Furthermore, after 
having performed filtration washing, drying the obtained gel with the 150-degree C dryer for 24 hours 
and fully evaporating moisture until CI ion concentration amounted this gel to 5 ppm or less by the 
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suction filtration method, it ground and the surface treatment powder of an antimony dope tin-oxide 
particle was obtained. 

(Manufacture of a paint) Taught the surface treatment powder of the antimony dope tin-oxide particle of 
the 50 above-mentioned weight sections, the polyester resin of 36 weight sections, and MEK (methyl 
ethyl ketone) of the 2900 weight sections to the ball mill, it was made to distribute for 12 hours, and the 
conductive paint was obtained. 

(Membrane formation test) After applying this conductive paint by the bar code method on a PET 
(polyethylene terephthalate) film, it dried for 10 minutes at 100 degrees C, and the conductive film with 
a thickness of 1 micrometer was created. This conductive film is 98% of all light transmissions, and 
0.1% of haze values, and surface electrical resistance is 1x107. They were omega/**. 
[0022] [Example 3] 

(Surface treatment of an antimony dope tin oxide) In the antimony dope tin-oxide water dispersion 
(particle size of 80A) 200 weight section of 25% of solid contents, the cation nature surfactant 
(trademark : F2- 50E, Nippon Oil & Fats Co., Ltd. make) of 10 weight sections was added, this mixture 
was stirred in it, and uniform antimony dope tin-oxide gel was obtained in it. Furthermore, the toluene 
dispersion liquid which put for 12 hours after adding the toluene 450 weight section to this gel and 
stirring violently, separated this in the separating funnel after considering as the bilayer supernatant 
liquid divided into the supernatant layer of the toluene which the antimony dope tin-oxide particle 
shifted and was distributed, and the layer of water, and the antimony dope tin-oxide particle distributed 
were obtained. 

(Creation of a paint) Stirring mixture of the toluene dispersion liquid of the antimony dope tin-oxide 
particle of the 500 above-mentioned weight sections, UV hardening resin (size Japanese energy-ized 
company make) of 50 weight sections, and the MEK of the 450 weight sections was carried out, and the 
conductive paint was obtained. 

(Membrane formation test) After applying this conductive paint by the bar coat method on a PET film, 
UV hardening was carried out by the high-pressure mercury lamp, and the conductive coat with a 
thickness of 3 micrometers was obtained. This coat is 93% of all light transmissions, 0.2% of haze 
values, and surface electrical resistance 2x107. They were omega/**. 
[0023] [The example of comparison] 

(Surface treatment of an antimony dope tin oxide) In the antimony dope tin-oxide water dispersion 
(particle size of 400A) 200 weight section of 25% of solid contents, the cation nature surfactant 
(trademark : cation AB- 600, Nippon Oil & Fats Co., Ltd. make) of 15 weight sections was added, this 
mixture was stirred in it, and uniform antimony dope tin-oxide gel was obtained in it. Furthermore, after 
having performed filtration washing, drying the obtained gel with the 150-degree C dryer for 24 hours 
and fully evaporating moisture until CI ion concentration amounted this gel to 5 ppm or less by the 
suction filtration method, it ground and the surface treatment powder of an antimony dope tin-oxide 
particle was obtained. 

(Manufacture of a paint) Taught the surface treatment powder of the antimony dope tin oxide of the 50 
above-mentioned weight sections, the polyester resin of 36 weight sections, and MEK of the 2900 
weight sections to the ball mill, it was made to distribute for 12 hours, and the conductive paint was 
obtained. 

(Membrane formation test) After applying this conductive paint by the bar coat method on a PET film, it 
dried for 10 minutes at 100 degrees C, and the conductive film with a thickness of 3 micrometers was 
formed. This coat is 85% of all light transmissions, 1.5% of haze values, and surface electrical resistance 
1x107. They were omega/**. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The conductive paint to which particle size mixes the antimony dope tin-oxide particle which 
is ten to 100 A, a paint binder, and a dispersion medium, and is characterized by the bird clapper. 
[Claim 2] It is the aforementioned paint binder to the aforementioned antimony dope tin-oxide particle 1 
weight section. Conductive paint according to claim 1 which carries out 0.1-99 weight section 
combination, and is characterized by the bird clapper. 

[Claim 3] 90% or more of all light transmissions, the haze value which applied the conductive paint 
according to claim 1 to base-material front faces, such as glass and plastics, were made to harden and 
were formed in the base-material front face after dryness Transparent conductivity film characterized by 
being the coat which has 0.3% or less of transparency. 



[Translation done.] 
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